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From many cases of diseases of the larynx which 
have come under my notice, I have had an oppor- 
tunity of observing that the laryngoscope is still 
but little used in the ordinary routine of medical 
practice. 

And it appears to me that existing separate 
works on the instrument, notwithstanding their great 
literary value, are so elaborate as to induce an idea 
in the student that this really simple aid to diagnosis 
and treatment is complex in its application and 
exacts tedious practice before it can be employed 
fruitfully. 

I have, therefore, written this treatise, in which 
I have tried to include, in a brief space, all the 
literary instruction strictly necessary, as far as 
handling the instrument is concerned, to practical 
laryngoscopy. 



G. H. 



27a, Finsbubt Sqttabb, E.C., 
May, 1881. 
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USE OF THE LAKYNGOSCOPE 



CHAPTER I. 

DESCRIPTION OF THE INSTRUMENT. 

Invention. 

Many unsuccessful, or rather, perhaps, disregarded 
attempts 1 to see the action of the living larynx had 
been made prior to 1854, when Manuel Garcia, a 
teaoher of singing, actually caught sight of his own 
vocal bands in a smaU dentist's mirror pushed into 
the back of his. mouth. Continuing his observa- 
tions on his own throat, he was, at the end of a year, 
enabled to read a paper before the Royal Society 2 on the 
production of the voice, as eluoidated by means of his 
invention. Garcia's device did not, however, attraot 

1 These efforts have been described in detail by Mackenzie in his 
treatise, The Laryngoscope, London, 1871; and also by most of the 
authors mentioned in the Bibliography, p. 61. 

3 Proceedings of the Royal Society of London, vol. vii., No. 13, 
1855. 
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much immediate notice ; and it was only at the end of 
two years that Czermak, a German medical professor, 
commenced a systematic practice with the instrument, 
on himself and on patients, and showed finally the 
feasibility and facility of viewing the larynx during 
life. In the course of his observations he also made the 
general use of the instrument much easier, by pointing 
out a simple and scientific method of managing the 
light. 

As soon as Czermak had satisfied himself as to the 
actual value of the invention, he travelled into the 
chief cities of Europe, and, by giving laryngoscopic 
demonstrations before the principal physicians and 
surgeons of each town, achieved the introduction of the 
laryngoscope into medicine as an indispensable adjunct 
to the local study of disease. 1 

The laryngoscope, as now used, consists, in the first 
place, of a small mirror, called the laryngeal mirror, 
intended to be placed in the pharynx so as to reflect 
the parts below ; and, secondly, of some kind of accessory 
apparatus, as a means of illumination. 



The Laryngeal Mirror. 

This is now always made of thin glass, " silvered " at 
the back, and protected at the edges and behind by a 
casing of German silver or brass. It is fixed, at an 
angle of about 115°, on a metal stem, which is inserted 

1 A full Account of the labours of Garcia and Czermak in relation 
to the laryngoscope has been given by Richard in his Notice sur 
/'mention dv laryngoscope. Paris. 1861. 
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into a long thin handle, the whole being about 7 
inches in length. The handle should not be thicker 
than an ordinary penholder, as in using the laryngeal 
mirror it is most conveniently held like a pen. For the 
same reason the handle should be of such length (about 
4 inches) that the fingers need not touch the metallic 
stem, as a loss of power in manipulating the instrument 
would be occasioned thereby. The stem may be fixed 
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permanently in the handle, or merely retained by a 
large-headed screw, which should not be placed so as to 
hamper the fingers. I think it is an error to have the 
terminal end of the handle thick and club-shaped ; it 
ought rather to be of uniform diameter throughout, or 
better, perhaps, slightly tapering towards the free 
extremity. 

9 The reflecting face of the laiyngeal mirror may vary 
in shape and in size. Mirrors of a diamond form, 
almost square, the stem proceeding from one oorner, 
are generally used on the Continent; but in this 
country circular ones are almoet invariably preferred, 
whilst a small oval mirror is useful in certain cases. 

As regards size, the laryngoscopist is usually pro- 
vided with a Bet of three, the \axgfcfct \ukto^ *» ftaaxasfcKt 
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of about 1\ inches, the next of f-inch, and the smallest 
of f-inch. They are spoken of as Nos. 1, 2, and 3, 



Fig. 2. 




Sizes of the Labynoeal Mibbob. 

beginning with the largest. 1 The annexed diagram 
shows the sizes, as taken from a set in actual use. 



The Illuminating Apparatus. 

When the laryngeal mirror is in its position in the 

pharynx a strong light must be thrown on its surface, 

in order that the image formed may be clearly seen by 

. the observer. This light may be of two kinds, viz., 

reflected or direct. 

I. Reflected Light. — We may commence with re- 
flected light, as it is that most commonly employed. 
Under this heading the means of reflection and the 
prime source of the light have to be considered. 

1 A fourth size still smaller, 5 lines in diameter, is used by the 
Germans and called No. 1, their largest being No. 4, thus reversing 
the order given above. 
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1. The Reflector. — The light is reflected on the laryn- 
geal mirror by means of a circular concave mirror of 
about 3£ inches in diameter and 10 or 12 inches focus, 
whioh is attached to the face of the laryngoscopist. It 
is, therefore, called the facial reflector. This mirror is 
usually perforated at its centre by a small oval or 
circular aperture, because it is almost always worn over 
the right eye, and the observer looks through the 
opening when viewing the image of the larynx. In 
this position it shades the eyes from the glare of the 
light employed. Most frequently the central aperture 
passes through the glass of the mirror as well as 
through the metal back, but sometimes the silvering is 
only removed and the glass itself is not bored. The 
hole should not be too large — not more than ^-inch in 
diameter — as it causes a slight central shade on the 
part illuminated, whioh of course increases in proportion 
to the extent of the opening. When the glass is not 
perforated this shade is lessened, as some rays are 
reflected by its surface, as well as from the silvering 
behind, a point which may be thought to make this 
arrangement somewhat preferable. In practice, how- 
ever, the difference between the two kinds of visual 
aperture is not so marked as to render these considera- 
tions of much importance. 

Strictly speaking, it is not necessary that the facial 
refleotor should have any opening, as on account of the 
distance of the laryngeal mirror from the eyes (10 to 
12 inches or more) the image of the larynx can be 
very well viewed with the uncovered eye alone, whilst 
the slightest movement of the patient or observer alto- 
gether interrupts vision of the \axyiix\)cao^^^^^a^s. 
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hole. Thus the laryngoscopist, without constant atten- 
tion to his position, will find that he makes very little 
use of the eye shaded by the reflector. For these 
reasons I entirely oonour with Moura-Bouronillou 1 and 
others, that the best reflecting mirror for ordinary 
laryngoscopy purposes is one without an aperture, and 
that it should be worn on the forehead. Such a reflector 
casts no shade when in a proper position with respect 
to the source of light, whilst from its situation both 
eyes are left at perfect liberty to inspect the laryngeal 
mirror or to guide the hands in any required actions. 3 

The means of attaching the reflector to the face of 
the observer require consideration. Two methods are 
commonly employed, viz., (a) an elastic band (Kramer), 
passing round the head about the middle of the fore- 
head, furnished with a metal plate in front to which the 
mirror is jointed ; and (b) a stout spectacle-frame (as 
devised by Semeleder), made with half-rims only, the 
legs being hinged 8 behind (or being curved springs) so 
as to be bent backwards over the ears. The former 
arrangement is, perhaps, the steadiest, but the latter 
has rather the advantage that it can be put on and 
taken off with more rapidity. The semi-ovals of the 
front part of the frame may be worn above or below 
the eyes. When placed above they will be found to 
be more out of the way if the observer wears glasses, 

1 Traite pratique de laryngoscopies etc, Paris, 1864. 

2 It may be mentioned here, however, that the perforated 
reflector is indispensable when the practitioner requires to look closely 
at a small object, such as the membrana tympani, by reflected light, 
especially if with lenses or if the observer be short-sighted. 

3 The hinges should be covered with glove-leather to prevent 
their entangling the hair. 
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but in such case the required kind of lenses can of 
course be fitted to the spectacle frame itself. 



Fig. 3. 




The Facial Reflector with Semeledeb's Frame. 

It is necessary to notice that the reflector is jointed 
near its edge at the back to the band or frame by a 
ball-and-socket joint. The capacity of the socket should 
be governed by a screw, so that the joint may be 
tightened according as it becomes loose through wear. 

2. The Source of Light — For this purpose some kind 
of lamp with a plano-convex lens before the flame is 
generally used. It must not be supposed, however, 
that a specially adapted light is absolutely essential. A 
good examination of the larynx can often be made at 
the bedside of the patient even by the aid of an ordinary 
candle. Laryngoscopy merely becomes more facile and 
pleasant as an art when practised with the most 
favourable arrangements. The best laryngoscopic 
lamp is generally one with a oVro\A&T\i\ffli«t. ks&ss^!^ 
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oil-lamps, the Silber-light answers perfectly. A plano- 
oonvex lens, about 2£ inches in diameter and of 
about 2 inches focus, may be attached to the chimney 
in a movable manner by any simple device. It had 
better be placed at about its focal length from the 
flame. Suoh lenses can be obtained from a lamp 
maker at a trifling cost; those with which bull's-eye 
lanterns are funiished are well adapted to the purpose. 
The advantage of using the lens is that the flame is 
thereby expanded to a diso-like form, which is thrown 
on to the fauces as an uniform disc of light by the facial 
reflector. Without the lens the concave mirror tends to 
project an image of the flame itself on and about the 
laryngeal mirror, whence results a small and irregu- 
larly illuminated patch which is not so satisfactory 
to see by. For this reason when a naked flame is 
employed, an extended one, such as that of a flat- wicked 
lamp or a gas-jet will be found preferable. If, 
however, the observer brings the light so close as to 
be well within the focus of the reflector, or if it be 
removed to a distance of 2 or 3 feet, the disadvantage 
of the naked flame can be greatly obviated. 

Of lamps specially manufactured for the laryngo- 
scope, Mackenzie's rack-movement lamp is in many 
respects the best. The essential part of it is a com- 
pound arm made of metal bars or tubing which can be 
varied in length by flexion and extension, and moved 
in a vertical or horizontal direction. It is usually 
adapted to burn gas, being fixed to the wall, and having 
a circular burner covered by a metallic chimney, in one 
side of which a lens is inserted, whence only the light 
issues. The arm can however, \>o mada to hold a 
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small oil-lamp at its extremity, and may be attached to 
a vertical bar rising from a foot of such weight and 
size as to allow the apparatus to stand on a table. 



Fig. 4. 




Mackenzie's Race-movement Lamp. 



As, however, this lamp is somewhat heavy and com- 
plicated (having eight joints), I give a representation 
of a much simpler form, which I have been in the habit 
of using and found almost as efficient. On account of 




The Author's Adjusting Lamp. 



The rack is about a foot long, and the teeth should extend half 
way round the bar, to allow rotation of the aim. va. a. rasfa&K&fe. k. 
small handle is Axed to the chimney, mi'h "wYim&l to \,\xraA\, ^\au\^. 
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the lightness of the arm, this kind is the most con- 
venient when arranged merely to stand on a table. 

II. Direct Light. — The highest amount of illumina- 
tion of the laryngeal image can be obtained by direct 
light, as, of course, in reflecting light much of it is lost. 
In ordinarily employing this method, which is that 
almost universally preferred by French laryngoscopists, 
the facial reflector is cast aside, and the observer is 
stationed close behind the lamp which is plaoed on a 
level with and a few inches from the patient's mouth. 
The same kind of lamps as those just described can be 
used, but the glass chimney must have an opaque shield 
behind, so that the practitioner's eyes may not be 
dazzled, and another in front above the lens to protect 
the patient from the heat and glare ; or a metal 
chimney perforated only in the position of the lens may 
be employed. A small concave reflecting mirror on the 
opposite side of the flame to the lens, in whose focus 
it should fall, greatly increases the light. The rack- 
movement lamps can be turned and placed so as to 
throw light directly on the fauces, but it is better 
that the lamp should be supported by a narrow or small 
round table steadily fixed to the floor. 

For the purpose of demonstrating the laryngosoopio 
image well to lookers- on, as to hospital classes, a very 
brilliant light, such as that given by the oxy-hydrogen 
lime light, is required. In this instance the piece of 
lime, shielded by some kind of casing, may be fixed at 
the distance of a yard or more behind the demonstrator 
in the focus of a good lens of 2£ inches diameter, and 
8 or 4 inches focus, by which the rays can be thrown, 
in a parallel pencil, on to the fauces o? tlaa ^tiftut. 
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Preferably the light should pass through a long tube, 
reaching to within about 10 inches of the patient's 
mouth, and capable of a radial motion round the lime 
as a centre, so that the illumination only becomes 
apparent in the desired locality. The lens also had 
better be movable backwards and forwards, so that the 
light may be modified practically to the most suitable 
brilliancy. The gas (equal parts of oxygen and hydro- 
gen) can be allowed to play on the lime from a metal 
reservoir, into which it has been compressed, having 
passed through a Hemming's safety-jet, before ignition, 
in the usual way. 

Solar light may also, of course, be used to illuminate 
the laryngeal mirror, either directly or with the 
reflector. 1 It is much less under command, however, 
than artificial light, and so is rarely employed. A 
good method is to allow a beam of suitable calibre to 
pass horizontally into a darkened chamber through 
a hole in a shutter, at the average height of the mouth 
' when a person is in the sitting posture. In this case 
the results are very satisfactory on a bright day, 
especially if a body of white clouds are before the 
window. Or light taken directly from the sun may be 
reflected on the patient's face by an ordinary looking- 
glass placed at a suitable height and inclination near a 
window. 

The student should observe the natural colour of the 
parts as seen by solar light, because the yellow rays of 
ordinary artificial flames cause the mucous membrane 
to assume a deceptively florid hue. 

1 A plane reflecting mirror is best when the sun itself e&d. \tt& 
merely diffuse daylight, is employed. 



CHAPTER II. 

THE PRACTICE OF LARYNGOSCOPY. 

The optical principles connected with the laryngo- 
scope are those of reflection and formation of images by 
plane and concave mirrors and refraction by lenses, 
as detailed in the various treatises on optics, wherefore 
they need not be further alluded to here. Their 
practical bearing on the ordinary use of the laryngo- 
scope is not so great as to render a knowledge of them 
indispensable ; but the student is nevertheless recom- 
mended to gain some familiarity with rudimentary 
optics, as he will then be in a position to manage the 
instrument with more certainty in some respects. 

In giving directions for the practice of laryngoscopy, 
the subject may be treated in two divisions, viz., (1) 
the management of the illuminating apparatus, and (2) 
the management of the laryngeal mirror. 



Management of the Illuminating Apparatus. 

The first consideration of the laryngosoopist on 

placing himself before the patient is to get the parts 

about to he observed well lighted. T\i& mc&t saw- 
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venient position is for both observer and patient to sit, 
their faces being directly opposite, at a distance of 8 to 
12 inches, and the knees of the former embracing 
those of the latter. The lamp should be placed about 
6 or 8 inches from the left side of the patient's head, 
the lens being turned so that its disc appears fully 
illuminated. In putting on the reflector, it is better 
to fix the mirror in a plane exactly vertical and parallel 
to the face of the wearer, as the light will then usually 
fall at once on the face of the patient, so that a very slight 
change of the inclination of the mirror will centre the 
light on the mouth. On the other hand, if the mirror be 
twisted in some oblique direction, the light will be 
thrown to a distance, perhaps on the wall of the room, so 
that the tyro may have some delay and difficulty in per- 
ceiving it and bringing it round to the required locality. 
When the reflector is worn over the eye (the right, as 
a rule), the hole must be placed so that it can be seen 
through, a point which should be ascertained at the 
outset. The reflecting mirror and the lens of the 
lamp should be on precisely the same level, and any 
dark patches appearing in the field of illumination are 
to be remedied by altering the position of the lamp as 
a whole, or only of the lens, perhaps, by rotating it 
slightly to one side or the other. It is best to judge 
of the purity of the diso of light thrown from the 
concave mirror by telling the patient to open his 
mouth, and observing if the fauces are perfectly illu- 
minated. 

When a naked flame is used, a more uniform field 
of light will be obtained when the lamp is removed 
about 2 feet farther back than Vii&aataA. «tatf*^ <st ^ 
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may be moved to within 6 or 8 inches of the face of the 
practitioner. 1 

In using the laryngosoope at the bedside, it is best 
to get an attendant to hold the lamp or candle in the 
required situation, but it may be placed on a table or 
other article of furniture close to the bed. Daylight 
can also be used with the reflector, the patient being 
placed with his back to a window. The student 
should practise throwing the light not only when the 
lamp is in the conventional position, but when it is 
fixed in various other ways, such as at the right hand 
of the patient, etc. 

When direct light is employed, the lamp should 
be placed straight before the patient's mouth at a 
distance of 6 or 8 inches, and, therefore, the observer 
must work with an arm on each side of it. In the case 
of the lime light the rays will stream in over his 
shoulder, or the tube may be sufficiently long to extend 
past the side of his neck. 

As soon as the preliminaries respecting the illumina- 
tion have been satisfactorily arranged, manipulation of 
the laryngeal mirror begins. 

Management of the Laryngeal Mirror. 

On taking up the laryngeal mirror with the view of 
examining a patient, the first requisite prooedure is to 
heat it, for if placed cold in the pharynx its surface will 
be at once obscured by the moisture of the breath, 

1 In the latter case the light is most brilliant, and the image of 
the dame, having become virtual, does not interfere. 
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which condenses on it. This heating is best effected 
by holding it, with the face downwards, over the 
chimney of the lamp for a few seconds. It must be 
noticed particularly that it is the face that should be 
held to the ascending current of hot air, as this is the 
part that it is essential to have warmed. On removing 
the mirror from over the lamp, the back should be 
pressed lightly to the cheek or hand of the laryngo- 
scopist, to ascertain that this side, which is about to 
touch the patient's flesh, is not so hot as to burn. A 
good way to gauge the time necessary to hold the 
mirror over the lamp is, as Mackenzie remarks, to 
observe the moment when the film of moisture, which is 
at first deposited on its surface from the hot air, disap- 
pears. If it be withdrawn at the instant that the last 
patch of damp evaporates, it will usually be found to 
be just suitably heated. 

The moment the mirror is ready the patient is 
desired to put out his tongue, which the laryngoscopist 
lays hold of gently, with a small cloth or handkerchief 
previously taken in the left hand. The mirror — held 
like a pen, with the thumb and two first fingers of the 
right hand, and with its reflecting face almost directly 
downwards — is then passed without delay between the 
tongue and palate into the pharynx. Its position here, 
generally most suitable to give a good view of the 
larynx, is with the uvula resting on its back, whilst its 
face looks forwards and downwards, at such an angle 
that the handle is nearly horizontal. The best position 
will, however, differ slightly in almost every case, as 
the anatomical conformation of the parts is not wholly 
similar in any two individuals. T\ma ft t&»^ \*b m&rrat 
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sary to push the mirror lower down in the pharynx, or 
bo much backwards that its edge touches the mucous 
membrane behind, or a greater elevation may be re- 
quired, so that the soft palate has to be pressed upwards. 




Thb Labthobai, Mibboe 



After a little practice, these slight variations are made 
almost unconsciously by the laryngoscopies who is 
guided in his manipulation, of the mirror by the view 
which he obtains of the larynx. 

In introducing the laryngeal mirror, it is important 
not to allow its face to come in contact with the tongue, 
lest it should become obscured by saliva. Touching the 
base of the tongue should especially be avoided, as irri- 
tation of this part provokes efforts of vomiting, which 
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oblige the withdrawal of the mirror. The larynx is 
usually best seen when the tongue is put out, because 
this action draws up the organ, and also causes an- 
elevation of the epiglottis, which otherwise is very 
likely to obstruct the view of the parts below. It is 
necessary to hold the tongue, as otherwise the patient 
generally moves it back involuntarily when he feels 
the mirror in the pharynx. 

The medium-sized mirror is that almost always used 
with adults, the smallest answers for children, and the 
largest can be employed when the pharynx and larynx 
are very capacious, in order to have all the parts full in 
view at once. 

The Image of the Larynx, — The appearance of the 
larynx, as seen in the dead subject, would scarcely 
enable the student to recognize the same organ, as 
viewed by the laryngoscope. The difference may be 
illustrated, hardly with exaggeration, by a comparison 
of the animated countenance of a living person with the 
face of a corpse. The larynx, performing its vital 
functions relative to breath and voice, gives the eye an 
impression of activity and boldness in detail, of which 
the flaccid and collapsed organ furnishes no conception. 
And in addition, the reflected image presents some 
peculiarities which heighten the distinction. 

The position of the image in the laryngeal mirror 
with respect to the eyes of the observer is as if the 
larynx itself were regarded from behind and above. 
Thus, near the upper edge of the mirror, is seen the 
epiglottis, from which on each side proceed downwards 
and inwards the ary-epiglottio £o\<ta, fccre«tvsi% K!ks> 
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cartilages of Wrisberg and the arytenoid cartilages, . 
till united at the lowest part of the mirror by the inter- 
arytaanoid fold, the whole forming the irregularly 
circular boundary of the superior outlet of the Jarynx. 
^Further down, in the vestibule, appear the ventricular 
bands, 1 beyond which, the entrance to the ventrioles inter- 
vening, come into sight the actual vocal bands, 2 which 
form by their pearly white colour a striking contrast 
to the ordinary red hue of the surrounding parts. 
The corrugated surface of the interior of the trachea 
closes the laryngoscopic vista, although in cases the 
most favourable for examination, from fulness of 
development and steadiness of the patient, it is possible 
to see the bifurcation of the windpipe and the orifices 
of the bronchi. 

On account of the dioramic view the laryngoscopist 
is obliged to take, there is a great deal of foreshorten- 
ing in the image of the larynx, so that the upper 
margin of the epiglottis and the vocal bands would 
scarcely be judged to be separated by a third of the 
real distance. The accompanying engraving of a 
vertical section of the larynx will prevent the student 
from falling into an error in this respect. 

1 Like the German Taschenbanden, as suggested by Mackenzie, op. 
cit., p. 74. Commonly called superior or false vocal cords. 

2 Almost universally called vocal cords in this country, a name 
given to them by Ferrein in 1741, because from some experiments on 
the larynx he concluded that they produced sound on the same acoustic 
principle as the strings of musical instruments. As this notion is now 
known to be false, I prefer to speak of them as vocal bands (like the 
German Stimmbanden). This suggestion has already been adopted in 
America. Questions of this nature are discussed at length in my 

Treatise on Vocal Physiology and Hygiene, 2nd. edit., 1880. 
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Trahsvkhbi Vestiuu. Section oe tub Laeymx sees fbou Bbtoju 
(Natural Size). 

1. Epiglottis, 1, Tonjfoe bone. 3. Thyroid curtilages. 4. Th)Tn-ary-*piglottic 

mnacles. IS. Ventricular bands. 8. Ventricles. T. Vocal bands. 8. Ext. and 

sup. thyro-arytionoid rnaeclen. 9. Int. ditto, 10, Lateral uricii-aiytHfiioid 

muscles. 11. Cricoid cartilage. 12. Trachea. 

When examining the larynx it is usually necessary 
to observe it under two aspects, viz., during (1) respi- 
ration, and (2) phonation or emission of sound. 

1. Respiration.— The vocal bands during quiet respi- 
ration are in a state of constant but gentle motion to 
and from each other, separating slightly with inspi- 
ration and approaching again with expiration. With 
forced inspiration they retire apart to the widest extent, 
so as almost to disappear from sight below the ven- 
tricular bands. When it is desirei to Via-w •Ona NaafSoKi^, 
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The Larynx as viewed with the Laryngoscope. 




1. Aifteenoid cirtllagei. 




The Labvsx dubimq Ohdihaby Pdokatio-v. 
I. Arytenoid cuiilagea. 3. Cartils«e> o( Wrieberg. 8. Vow 
1. tDtraoce of ventricle?. 6. YcutrieuUT^sjidB. «. Y^fi^i 
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the patient ought therefore to be told to draw a deep 
breath. In forced expiration, on the contrary, they 
come together very closely, and sometimes, indeed, 
nearly touch towards the end of the act. Thus the 
glottis, or interval between the vocal bands, varies at 
each instant. This space is unequally diamond-shaped 
during respiration, because the vocal bands form obtuse 
angles on each side, with the inner and lower edges of 
the arytenoid cartilages at their attachment to the 
vocal processes of the latter. The anterior triangle is 
the larger and lies between the vocal bands, its apex 
being in front on the thyroid cartilage. It has the 
same base as the posterior and smaller triangle, which 
has a truncated apex resting behind on the inter- 
aryteenoid fold, whilst its sides are formed by the 
aryteenoid cartilages. The posterior part of the glottis 
is therefore called the cartilaginous glottis, and its sides 
are about one-half the length of those of the anterior 
or ligamentous glottis. The lateral angles formed by 
the junction of the two become less obtuse according as 
the vocal bands separate, and at the extreme of forced 
inspiration are about right angles. On the other hand, 
when the bands are near together, each side of the 
glottis is in a continuous line. 

When the larynx is closed hermetically to hold the 
breath, as occurs in strong muscular efforts, in the 
initiatory part of the act of coughing, etc., the ventri- 
cular bands can be seen to be pressed tightly together 
so that the vocal bands are completely hidden. 1 

In examining the larynx, it should be noticed 

1 The mechanism of this action is iuJly wnsABteftL Va. ^ss^ -wsfc*. 
cited above, pp. 102, 126, 261. 
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whether the parts of opposite sides axe quite sym- 
metrical in every position. If one vocal or ventricular 
band appears to project more or less than the other, it 
is indicative of a morbid condition. 

2. Phonation. — Our means of generating sound by 
the larynx consist in closing the glottis by bringing 
the vocal bands into apposition at their edges, and then 
driving a current of air between them from the chest. 
Thus arise the vibrations which mainly constitute 
voice. This action can be well seen with the laryn- 
goscope, when the patient is told to emit a vowel sound, 
which does not oblige much motion of the tongue. 
The best vowel for the purpose is generally a, as it 
occasions a rise of the larynx which briiigs the vesti- 
bule more fully into sight. The letter e causes a still 
further elevation of the larynx, but in this case the 
tongue must be held more firmly than usual, for other- 
wise it will intercept the view by approaching the 
palate. The position of the vocal bands in phonation 
is most perfectly seen when a note is sung. About the 
level in the musical scale of the ordinary speaking 
voice the ligamentous glottis appears as a thread-like 
fissure, and the vocal processes are pressed firmly 
together, but the cartilaginous glottis is not quite shut, 
remaining as a small triangular aperture, the apex of 
which is turned to the front. In ascending the gamut 
the vocal bands come by degrees more completely into 
sight in the laryngeal mirror, the inclination of which 
must, however, be altered gradually so as to meet the 
changes of position in the larynx. The anterior attach- 
ment of the vocal bands to the thyroid cartilage, which is 
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ordinarily concealed by the eminence called the cushion 
of the epiglottis, can often be perceived when a high 
note of the chest voice is sung. During phonation the 
entrance to the ventricles can also be well observed, 
especially if the mirror be moved more to the side of 
the pharynx, and inclined so as to reflect the opposite 
wall of the larynx. 

In addition to the parts described, the laryngeal 
mirror may be used to examine the base of the tongue, 
the sides of the pharynx below the tonsils, and the 
orifice of the oesophagus. The latter appears as a mere 
fissure behind the arytenoid cartilages and inter-ary- 
tonoid fold, because it is always closed except during 
deglutition, vomiting, or eructation of wind. 

Obstacles to using the Laryngeal Mirror, — Much as 
the practitioner may wish to see the interior of the 
larynx, he cannot always succeed in doing so by reason 
of some obstacle on the part of the patient. Cases, 
however, in which the attempt entirely fails are ex- 
cessively rare, and confined mostly to children under 
three or four years old. As a rule the mirror can be 
introduced and the larynx surveyed successfully on the 
first occasion that the patient presents himself. The 
difficulties that sometimes arise may be classed under 
three headings, viz. (a) objection of the patient, (b) 
irritability of the fauces, and (c) unfavourable ana- 
tomical configuration. 

a. Adult females occasionally, and very young 
children almost always strongly object to any instru- 
ment being put into their mouth or pharynx. In the 
first class of cases the difficulty can generally be sur- 
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mounted by explaining to the patient that the instru- 
ment is only a small mirror, and, if permission to 
introduce it be granted, by taking care not to touch the 
parts with it nor to push it far back for the first two or 
three times that it is used. Under these circumstances, 
however, all idea of seeing the larynx must be 
abandoned until, by a few nugatory efforts with the 
mirror at the first and second sittings, the patient's fears 
have been dissipated. Then an examination can usually 
be effected without hindrance in the ordinary way. 
With respect to children, their opposition may sometimes 
be conquered by persuasion and perseverance, or the 
mirror may be introduced when the mouth is opened to 
cry, but in most instances no satisfactory attempt to see 
the larynx can be made. After three years of age this 
kind of obstacle rapidly vanishes. 

b. Such extreme sensitiveness of the fauoes some- 
times exists that the slightest touch of the mirror, and 
even the mere consciousness by the patient of its 
presence, causes convulsive contraction of the pharynx, 
and efforts at vomiting. This condition generally 
diminishes greatly according as the throat is " educated " 
by repeated introductions of the mirror, but seldom dis- 
appears altogether. In such cases the practitioner may 
try to hold the mirror without touching any part, to 
facilitate which, instead of holding the tongue it may 
be merely pressed down in the usual manner so as to 
leave the pharynx widely open. If the patient can 
keep his own tongue steadily down so much the better. 
"When every attempt of this kind fails, cold to the 
pharynx, by means of ice sucked for ten or fifteen 
minutes, as recommended by MaaVeiizifc, ma^ oiten \» 
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tried with success to subdue the sensibility. Another 
method, which has some continental reputation, is to 
give the patient fifteen or twenty-grain doses of bromide 
of potassium three times daily for a few days, with the 
view of producing anesthesia of the pharynx, but the 
results of this treatment are rarely very striking. 

c. The difficulties connected with anatomical configu- 
ration most frequently encountered arise between the 
tongue and the soft palate, in the pharynx, and from 
the epiglottis. In the first case the back of the tongue 
may be unusually elevated, or the soft palate may 
descend very low behind it, so that the mirror in the 
ordinary position is nearly out of sight. Under these 
circumstances the soft palate should be pressed away 
from the tongue in an upward and backward direction 
with the back of the mirror, or the laryngoscopist may 
try to see without holding the tongue out, as previously 
mentioned. When the uvula is elongated, it is 
likely to shut out the image of the larynx by its own 
reflection. The mirror should then be pushed lower 
and closer to the back of the pharynx. Sometimes the 
patient persists in breathing through the nose, and 
hence keeps the tongue tightly against the soft palate, 
but on desiring him to say a, a passage is at once 
opened for the mirror. In the next place, the pharynx 
may be blocked up by enlarged tonsils. Here the 
smallest mirror, or an oval one, with the long diameter 
vertical, may be gently pressed in between the tonsils. 
Finally, the epiglottis, which has a distinctive shape in 
nearly every individual, may hang over the larynx in 
an almost horizontal plane, thus obstructing all view of 
the interior. To obviate this diffimAfcy ^^ Tearrai \a»si 
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be passed lower than usual whilst the patient is made to 
pronounce or sing a vowel (e should be tried) in a high 
tone of voice. During the production of high notes the 
epiglottis rarely, if ever, shuts out the view, whilst, on 
the contrary, it almost always does so with grave tones 
and in the emission of low vowel sounds such as u , 0, 
and ah. In extreme cases mechanical means for raising 
the epiglottis are occasionally resorted to, such as long 
and suitably curved forceps or hooks, both sharp and 
blunt (an Eustachian catheter may be tried) ; but from 
my own experience I am inclined to doubt whether there 
are any instances in which a little perseverance in 
placing the mirror and in trial of methods of phonation 
will not be rewarded by sufficient glimpses of the 
interior of the larynx. 

Inferior Laryngoscopy. — Examination of the larynx 
from below, in cases of tracheotomy, has been practised 
with success by Semeleder and others. A very small 
mirror with its faoe turned upwards at a proper angle 
is passed into the canula, which for the purpose must 
have an opening on its upper side. 

Autolaryngoscopy. — By this is meant examination of 
one's own larynx. One method is to sit before an 
ordinary looking-glass with the mouth open, tongue 
out, and the laryngeal mirror inserted by one hand, 
proceeding otherwise exactly as when observing 
another person. A simpler way is to sit with the back 
to a window, the laryngeal mirror in one hand, and a 
email plane one in the other, the latter serving both to 
throw the light and produce the xmag*. Kti Vwtaro.- 
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ment called an autolaryngosoope (Czermak's) is also 
used with somewhat more convenience. It principally 
consists of two upright stems, about 10 inches apart, the 
one in front bearing at its summit a small plane mirror, 
and the other behind a concave reflector. The latter 
throws the light on the fauces from a lamp beside the 
observer, shaded in the direction of his eyes, and the 
plane mirror takes the same part as in the other cases. 
Autolaryngoscopy affords an opportunity of regarding 
the larynx and all its actions at leisure, and the student 
is therefore advised to have recourse to it. 

Another kind of autolaryngoscopy is encouraged 
by French laryngosoopists, who employ for the shield 
already mentioned, which surmounts the lens of the 
lamp when used for direct light, a small plane mirror, 
so that the patient can observe his larynx simulta- 
neously with the practitioner. 



CHAPTEE III. 

OPERATIONS BY THE AID OF THE LARYNGOSCOPE. 

In the instructions given in the previous chapters 
the laryngoscope has been seen as a means of diagnosis. 
It now remains to consider it as an aid to treatment. 
It is in this field that the real and practical utility of 
the instrument becomes most manifest, since, without 
the ocular proof it affords, the practitioner would often 
have to go to work blindly when trying to cure many 
diseases affecting breath and voice. This part of the 
subject may also be discussed in two divisions, i.e. f 
(1) medication of the larynx, and (2), laryngoscopy 
surgery. 

Medication of the Larynx. 

We may comprise in this section an account of all 
direct applications of drugs to the larynx, whether in 
the form of (1) solutions, (2) solids, (3) powders, or 
(4) inhalations, and also of (5) electricity. 

1. Solutions. — There are few cases of objective 

laryngeal disease which cannot be benefited by suitable 

solutions directly applied. For the purpose brushes 

will generally he found most coxwemsiA. TSaa \stos&l 
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* 
should be mounted at the end of a stout wire, curved 
to enable it to be passed down the pharynx, and prefer* 
ably of aluminium, as this metal does not rust readily, 
and can easily be bent if required. The wire must be 
fixed in a long and thin handle, which may be similar 
in every respect to that of the laryngeal mirror. 

In holding instruments, however, to be dipped into 
the larynx, it will generally be found most convenient 
to grasp the handle so that its end rests against the 
palm of the hand, and with the index finger ex- 
tended along the upper side to command any springs or 
other adjusting devices which are often in this situa- 
tion. On this account the handles of instruments 
may, unlike the mirror, have with advantage a rather 
thick and rounded or polygonal end. Some laryngo- 
scopists prefer holding their instruments by means of two 
vertical rings, through which pass the two first fingers, 
whilst the thumb acts at the end of the handle on any 
subordinate mechanism, or the rings may be movable. 

I advise that the brush should not be held like a 
pen, but similarly to the other instruments, so that in 
the frequent applications of solutions the hand may 
gain and retain the dexterity required for the more 
difficult operations. 

- The part of the wire bearing the brush had better 
be at right angles to the direction of that joining 
the handle, the two becoming continuous by a short 
but not too angular curve. 1 Brushes of different 

' l This is the general form of all laryngeal instruments. Another 
pattern (Mackenzie's) is also occasionally used, in which the stem is 
bent almost at a right angle. The object of this shape is to avoid any 
chance of contact with the base of the tongue anti e^\^WC\&* feAXsst 
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lengths in the vertical portion will be required, 
and of these two sizes are sufficient, one shorter, in 
which the hairs terminate about 1£ inches below the 
level of the handle, and the other an inch longer. The 



Fig. 10. 




Laetngeal Bbttbhes. 

first will reach easily to the margin of the larynx, 
and the second to the vocal bands. Below the latter it 
will seldom be possible to penetrate. As regards the 
shape of the brush itself, it should be bushy when a 
large surface has to be mopped, and formed to a point 
when a small patch only requires to be touched. 

some experience with them, however, I have found that the angle 
necessitates an irregular course on introduction and withdrawal to 
steer clear of the palate, whilst if the point is required to act at the 
anterior wall of the larynx the angle is even likely to come into incon- 
venient collision with the back of the pharynx. On the other hand, 
in practice the well- curved instruments can be passed in an even and 
steady manner with perfect freedom from touching any part, and 
their uniform motion can be followed more easily in the laryngeal 
mirror. In some cases, indeed, it is advantageous to raise the 
epiglottis with the shank of the instrument. For these reasons J can- 
not recommend the angular instruments, an opinion in which I think 
there are few laryngoscopies who do not concur ; most of them, in 
fact, employ a complete catheter curve. 
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In applying solutions to the larynx it is usual for 
the patient to hold out his own tongue while the opera- 
tor inserts the mirror with the left hand and uses the 
brush with the right. It is best to pass the brush care- 
fully by one side of the epiglottis to the spaoe between 
that valve and the back of the pharynx, and then 
directly on to the larynx, the motions being guided by 
observing the images in the laryngeal mirror. The 
student should practise this little operation until he 
can do it skilfully, as the manipulative procedure is 
the chief part of every other operation performed on the 
larynx through the natural ohannel. When, however, 
it is only necessary to mop the upper part of the larynx 
with the short brush, the mirror need not be employed 
after a familiarity with the relations of the parts has 
been gained. If the brush be passed down the pharynx, 
close to its posterior wall, for a couple of inches, a\ 
little forward movement can then scarcely fail to bring 
it in contaot with the larynx. But this method will be 
uncertain should the epiglottis be long and pendent, a 
point which, of course, will have been previously ascer- 
tained by the mirror. 

The brush should be well wetted with the solution, 
but should not be so full that a quantity of fluid runs 
out the moment anything is touched. 

Instead of brushes, small sponges or pledgets of 
lint, similarly mounted, except that they must be re- 
tained by a movable catch, may be employed. They 
have, of course, to be thrown away after being once 
used. They do not part with the fluid so readily as 
the brushes, unless pressed firmly against the part, and 
then a too copious stream flows out. 
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2. Solids. — In treating uloers and small growths in 
the larynx solid oaustios may have to be applied. They 
should be fixed very seourely at the end of stems 
having the same general form as those of the brushes, 
and in small pieces only, as considerable danger might 
result from their becoming accidentally detached and 
falling down the windpipe. They may be guarded so 
as only to be extruded at the desired moment, on 
pressing a spring. The ordinary remedy of this class 
is nitrate of silver, which can be used with perfeot 
safety if the end of a curved rod be merely coated 
with it by being dipped into the fused salt. For this 
purpose the handle and aluminium wire of the brush 
answer well. 

8. Powders. — Astringent and sedative powders can be 
blown into the larynx through a tube of wood, vul- 
canite, or other material, curved at one extremity for a 
short distance. The powder must be put into the tube 
near the end whence it is to issue through an opening 
that can be closed by a movable collar. The blowing 
oan be performed by the mouth, in which case a flexible 
tube about a foot long with a mouth-piece is attaohed 
to the powder-bearing tube, or by a hollow india- 
rubber ball (Rauchfuss' method). The first method is 
the best, as the action of oompressing the ball jerks the 
tube from the desired position when the powder is 
expelled. A stronger and more lasting effeot is 
obtained by powders than by solutions, but they are 
too widely scattered by the insufflation to allow of 
their being available, unless where a large extent of 
surface is diseased. 
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4. Inhalations. — Inhalation provides a very important 
means for looal treatment of laryngeal disease, to be 
carried out by the patient himself, and therefore re- 
quires notioe here. There are two principal methods of 
inhaling drugs, viz., (a) by breathing the steam rising 
from hot water which contains some of the medicament, 
and (b) by inspiring a solution of the substance in the 
form of a fine spray. 

a. For the ordinary hot- water inhalation the drug 
must possess more or less volatility (essential oils are 
mostly used), and the vessel should be arranged so that 
the air drawn in by the patient passes first, not only 
over, but also through the water. The top of the 
inhaler should therefore be covered, excepting where 
there is a mouth-piece for the patient to inspire from, 
whilst the channel of supply for the air should dip 
below the surface of the fluid. Of vessels manufactured 
for the purpose on this prinoiple, Mackenzie's " eclectic 
inhaler" is undoubtedly the best ; but several others, 
much more simple and inexpensive, and almost as 
effective, can also be obtained. The temperature of the 
water used may vary from 140° to 160°. 

b. Spray-producers are made either on the well- 
known principle of Bergson's tubes, or so that a minute 
stream of the fluid, by being driven forcibly against an 
opposed surface, becomes dashed into particles (Sales- 
Girons* device). Bergson's tubes consist of an upright 
one, open at both ends, which dips into the solution be- 
low, and of a horizontal one through which a current 
of air or steam is propelled across the top of the other. 
The air is supplied by working a hollow india-rubber 
ball with the hand, whilst the &\mm Taa^j \fc> ^\axxss^ 
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from a small boiler, dosed except at its opening into 
the horizontal tube. Inhalers of the latter kind are 
self-acting, and were invented by Siegle. A muoh 
finer spray is produced by either method of using the 
tubes than by the mere breaking up of a jet of liquid, 
and they should therefore be preferred for the larynx, 
as the lighter particles are more likely to be copiously 
drawn into the organ by the breath. 

In addition to the above means of inhalation, volatile 
drugs, such as ether, chloroform, etc., can be inhaled 
simply by inspiring through sponge or lint soaked in 
the fluid. The smoke from burning substances, such as 
stramonium and nitre, can also be utilized for inhala- 
tion, especially in oases where anti-spasmodio effeots are 
required, as in asthma. 1 

5. Electricity. — The application of the faradio or 
interrupted current to the intrinsio muscles of the 
larynx is of great value in cases of functional aphonia, 
chiefly occurring in hysterical females, and also in some 
rather rare forms of myopathic paralysis and weakness 
of the vocal musoles. The most convenient apparatus 
is a small one-celled battery, strengthened by an induc- 
tion coil, with the negative pole of which is connected 
a metal disc, to be held against the outside of the 
larynx, over the lower part of the thyroid cartilage, by 
a band passing round the neck, and with the positive 
pole Mackenzie's laryngeal electrode. The latter in- 
strument is an insulated curved wire, terminating in a 

1 For detailed prescriptions the reader may refer to the Throat 
Hospital Phartnacopozia, into which almost aU formulae of value have 
been diligently collected by the editor. 
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small knob, mounted with handle, etc., and arranged so 
that the ourrent need only be allowed to run by pressing 
a spring when the desired part is touched. The 
electrode is to be passed into the larynx by the aid of 

Fig. 11. 




Mackenzie's Laryngeal Electrode and Necklet. 

the laryngeal mirror as described, though in cases 
where great precision is not demanded the mirror need 
not, after a little practice, be used simultaneously. 
The electrode should only be kept in contact with the 
larynx for about a second, unless the patient shows 
great insensibility, and should then be withdrawn. 
Three or four such introductions are usually enough for 
one sitting. In the intervals between passing the 
eleotrode inside, it may be applied to the outside of the 
larynx at various points. The secondary current is 
usually employed, and its force must be regulated 
according to circumstances, by the arrangement pro- 
vided for doing so. When it is desirable to stimulate 
the course of particular muscles only, an electrode, con- 
nected directly with both poles, and having a biped 
extremity, as suggested by Fauvel, may be employed, 
in whioh cases the external collar is, of course, dispensed 
with. This exactitude is, however, but rarely altogether 
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imperative. The eleotro-magnetio (or dynamic) machine, 
which is set in action by turning a handle, may be used 
instead of the battery, the only disadvantage being that 
the instrument cannot well be worked without the aid 
of a third person. 



Laryngoscopy Surgery. 

Intra-laryngeal operations of an essentially surgical 
nature are undertaken for (1) the relief of oedema, (2) 
the removal of morbid growths, (3) dilatation of the 
channel, and (4) the extraction of foreign bodies. 

These operations cannot, of course, be attempted until 
after considerable practioe in performing the simple 
ones described in the last section. 

1. (Edema. — (Edema of the larynx, from whatever 
cause, may generally be much relieved, and sometimes 
even tracheotomy may be avoided, by scarification of 
the tumefied parts with a laryngeal lancet. This instru- 

Fio. 12. 





Labyngeal Lancets, 



meat consists of a fine blade, fixed to a curved stem and 
handle of the usual form. The \Aata \ta&£ t&«^ \k> <ft 
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various shapes, but one about half an inch long, resem- 
bling a small sharp-pointed bistoury, and a small spear- 
shaped blade, guarded so as to be protruded a quarter of 
an inch at the required moment only by pressing a spring 
in the handle, are the kinds most to be recommended. 

In performing the operation, the mirror being held 
with the left hand, the lancet is introduced with the 
right to the desired spot, and a vertical cut is then 
made in withdrawing it. Unless the patient is un- 
usually steady only one cut can be made at a time, and 
both mirror and lancet must be taken out together for 
a few seoonds, to allow the patient to recover himself. 
The parts requiring to be inoised are ordinarily the 
sidewalk of the larynx, from the ventricular bands 
upwards. When the oedema is general three scarifica- 
tions may be made on each side, one close to the 
epiglottis, one near the aryteenoid cartilage, and a third 
midway between the two. They should be about 
•^-inch to i-inch deep, and £-inch to £-inch long, 
acoording to the amount of tumefaction and the size of 
the larynx. Circumscribed oedema must be incised as 
appears most suitable. If the vocal bands are oedematous 
they must be pricked or scarified longitudinally with the 
spear-shaped lancet, as vertical incision would be likely 
to give rise to a permanent affection of the voice. As 
a rule, however, the fatal olosure of the glottis in cases 
of oedema is produced more by infiltration of the 
surrounding structures, by which the vocal bands are 
forced to maintain a state of dangerous approximation, 
than by swelling of the bands themselves. 

Abscesses in or about the larynx can be opened mtk 
the laryngeal lancet in the manner }\xs>\» Qlqms&&&.» 
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It is important for the student to observe that in 
laryngoscopic operations the actions can rarely be seen 
completed in the mirror. Owing to the mobility of the 
larynx, both as a whole and in its parts, and its sensi- 
bility, the contact of the instrument soon causes a 
spasmodic contraction of the vestibule and a forced 
ascent of the organ towards the base of the tongue, 
by which the possibility is precluded of following the 
operation to its conclusion with the eye. The laryngo- 
soopist, therefore, is generally guided in the latter part 
of his operations by his mental pioture of the locality 
and whatever tactile sensations the point of the instru- 
ment affords. It is well to note here that before 
introducing instruments into the larynx they had better 
be warmed. 

2. Morbid Growths. — Neoplasms are of very frequent 
occurrence in the larynx, and in most cases they can be 
operated on successfully by the aid of the laryngoscope 
through the mouth. 

In a very large proportion of cases the growths are 
of a tender structure (papilloma) and more or less dis- 
tinctly pedunculated (fibroma), 1 so that, if seized, they 
can be easily removed by methods of evulsion. In 
most instances the only difficulty is to lay hold of the 
tumour; and when it is comparatively small and deeply 
situated, unless the patient be remarkably steady and 
the interior of the larynx in full view, the operation 
will often exact a good deal of patience and perse- 
verance. On this aocount the works of laryngoscopists, 

1 For a description of the varieties of laryngeal polyps, see 
Mackenzie's Essay on Growths in the Larynx^ 1871. 
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especially of the continental, abound with figures of 
growth-extracting instruments, 1 some of which doubtless 
have never been used successfully, or, at least, have only 
served their purpose in single instanoes. This circum- 
stance, however, well illustrates the fact that the extir- 
pation of small laryngeal growths is sometimes a matter 
of extreme difficulty, whilst it may be supposed that 
the ultimate success has generally been due less to the 
ingenuity of the instrument used than to the dexterity 
acquired after repeated attempts. 

Those who wish to operate skilfully on these little 
tumours, I should advise to confine their efforts as far as 
possible to obtaining a thorough command over the 
ordinary laryngeal forceps. It is, indeed, scarcely an 
exaggeration to say, that the laryngoscopists who have 
removed the largest number of polyps, have employed 
the fewest instruments. The ordinary forceps have 
the usual length and curve of laryngeal instruments, 
are held like a pair of scissors, and may have plain or 
serrated blades which open in a lateral or an antero- 
posterior direction. Two sizes, corresponding to those 
mentioned when describing brushes, are required. The 
antero-posterior forceps may be employed in almost all 
instances, as the internal surface of the larynx is formed 
mainly by the side-walls, whence the growths project 
towards the mesian line, whilst even in the case of 
polyps springing forwards or backwards the same 

1 To these as well as to many other instruments, which may be 
included in the same category, no further allusion need be made in 
this work. A description of them could only possess interest for those 
who take up laryngoscopy as a speciality, and would in fact fill a 
volume, which might be entitled with propriety " Curiosities of 
Laryngoscopy/ * 
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forceps can be turned to them with facility, and are 
nearly as manageable as the lateral ones. A third kind, 

Fig. 13. 




Ordinary and Horizontal Laryngeal Forceps. 

in which one blade is pressed down on the other, is 
occasionally required when the growth has an exten- 
sive base in a horizontal direction. 

The forceps should be introduced with great oare, so 
as to avoid touching any part until the blades surround 
or are very close to the growth, and when the contrac- 
tion of the larynx hides the view in the mirror the 
operator must continue his action without wavering, 
until he believes he has grasped the polyp, when it 
should be torn away with moderate force. If the re- 
sistance appears great he had better relax and withdraw 
the blades if he is not quite certain as to the nature of 
the growth and that he has seized it properly. Should 
two or three attempts result in failure to catch the 
tumour, it will be useless to pursue the operation 
further at the same sitting, and the patient must be left 
for a day or two to regain his firmness. Sometimes the 
mere crushing of the growth by the forceps causes its 
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death, and it afterwards comes away spontaneously 
without further treatment. As eaoh case presents some 
distinctive features, a little practice with respect to it is 
likely to be required by the operator, but more espe- 
cially because the patient gains thereby an habitude in 
submitting himself to the introduction of the forceps. 
The foregoing directions apply chiefly to polyps 
situated on or near the vocal or ventricular bands, as 
those about the margin of the larynx and the epiglottis 
oan often be taken away at the first trial. In almost 
all cases, however, if the growth be large and irregular, 
it must be removed in successive portions at intervals of 
one or two days. 

Besides the ordinary forceps, instruments of other 
designs may sometimes be employed with advantage 
for the extirpation of polyps. Such are tube-forceps, 
in which the blades are generally made very small, and 
so as to remain open until brought together by the tube 
through which their shanks pass being pressed over 
their neck ; sounds (or probes, thin blunt-ended bars, 
rounded or angular) ; straight and curved blades of 
various shapes and sizes like the laryngeal lancet; and 
lastly, wire loops or snares and guillotines or ring-shaped 
knives (like the ordinary tonsillotome, Fahnstock's or 
the other patterns) , with which the growth being encircled 
is strangled or cut off. The merit of tube forceps, 
sounds, lancets, and wire loops consists in the smallness 
both of their stems and extremities, which enables them 
to be introduced further into the larynx without touch- 
ing the structures, whilst they do not shut out the view 
of the parts in the mirror. The sounds and lancets are 
sometimes particularly valuable, as they can be insinu- 
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ated into the glottis so as to rub, cut, or scrape off 
diminutive polyps on the edges of the vocal bands, 
which often elude all attempts with other instruments. 
The sounds are also sometimes required in order to 
ascertain the attachments and mobility of tumours of 
which the laryngosoope does not afford a full view. 
Ghiillotines are mainly useful in the case of tough 
fibrous growths, which are usually very decidedly 
pedunculated, but unless the ring can be seen around 
the tumour, merely tactile efforts are almost invariably 
fruitless. 

Growths can also be destroyed by oaustics and strong 
astringents, such as silver nitrate and saturated solution 
of perchloride of iron. Sessile; tumours whioh offer no 
projection that an instrument can catch may be attacked 
in this way. Finally, it may be remarked that 
laryngeal polyps, whioh through position or small size 
give rise to no pressing interference with respiration or 
phonation, need not be subjected to any treatment. 

3. Stenosis of the Larynx. — Concentric narrowing of 
the vestibule of the larynx or the glottis is often the 
result of syphilitic ravages or wounds in the vicinity, 
and forms so serious an impediment to respiration as to 
demand the aid of the laryngoscopist. Gradual dilata- 
tion may be resorted to for the relief of this oondition, 
before or after tracheotomy, according to the urgenoy 
of the symptoms. Several dilators have been invented 
for the purpose, most of them on the principle of insert- 
ing two or three blades or prongs into the larynx in a 
state of closure, and then forcing them apart by degrees 
on turning a screw in the handle. T\ifc &mou\&cft^rav 
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eure must be in proportion to what the patient seems 
xeadily to bear, and may be increased, as well as the 
time of its application from day to day. This operation 
is seldom attended with any difficulty ; but the re- 
sults are often negative, as the oicatrices have an obsti- 
nate tendenoy to recontract in a short time after the 
treatment has been left off. In order, therefore, to obtain 
decided benefit the daily use of the dilator will have to 
be persevered in for many months, whilst its resump- 
tion is likely to be required again and again during a 
period of some years. 

Two other methods of dilatation have been employed 
with considerable success within the last few years by 
Schrotter, 1 viz., dilating tubes and plugs. The tubes 
are curved, of graduated sizes, and taper slightly 
at the end that is to be introduced into the larynx. 
The patient breathes through the tube when it 
is in position, and retains it on each occasion for 
ten or fifteen minutes, or as long as he oan support it. 
The plugs are of lead, about 1 J inches long, of various 
diameters, and can only be used after tracheotomy. 
They are dropped into the larynx by means of a curved 
tube, to the end of which they are held by a long string 
passing through it. The tube is then withdrawn, and 
the string attaohed to the ear of the patient. At the 
same time the lower part of the plug is received in 
an opening at the upper side of the canula where it is 
fixed by a small bolt being thrust into it. The plug 
may be thus worn for the greater part of eaoh day if 
the patient can sustain it, whilst its size is increased 
according as the dilatation progresses. 

1 Beitragezur iarynx-8teno8c,"Vierflia.,W\^. 
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Sometimes the stenosis has a membranous cha- 
racter, when a narrow cicatricial band in its contrac- 
tion draws the mucous membrane out around, much in 
the way that a running-string doses the mouth of a 
bag. A membranous attachment between the anterior 
part of the edges of the vocal bands is occasionally 
met with as a congenital malformation, causing a serious 
impediment to phonation. It may also follow the heal- 
ing of ulcers in the same situation. In such cases 
division of the membrane wijbh the lancet, or by 
Whistler's cutting-dilator, 1 is indicated, and often effeots 
an immediate cure without any tedious course of 
dilatation. 

4. Foreign Bodies. — Foreign bodies arrested in the 
larynx oan be extracted with the ordinary or tube 
forceps in a manner similar to that described when 
treating of the removal of polyps. Great oare, however, 
must be exercised in trying to seize the body lest an 
awkward movement should thrust it into a worse posi- 
tion, or even down the trachea. Occasionally the sub- 
stance becomes immovably fixed by the swelling whioh 
its presence at first excites; and under these circum- 
stances it may be necessary to defer any attempt to 
remove it until the tumefaction has subsided. 

1 One with two blades, from between which a knife can be forced 
out on pressing a spring. I have not thought it necessary to describe 
minutely the mechanism of laryngeal instruments, as they are now so 
well known to surgical instrument makers. Messrs. Maw, Son and 
Thompson, of Aldersgate Street ; Messrs. Mayer and Meltzer, of Great 
Portland Street, and others, have a large and varied stock from 
which a selection can be made. 



CHAPTER IV. 

CASES IN WHICH THE LARYNGOSCOPE SHOULD 

BE USED. 

A brief review of the general phenomena of laryn* 
geal disease and the symptoms which should cause the 
praotitioner to hesitate in his diagnosis until he has 
seen the larynx, will probably be read here with 
advantage. 

The leading symptoms usually associated with 
morbid conditions of the larynx are in their order of 
frequenoy, (1) oough, (2) alteration of voice, (3) diffi- 
culty of breathing, and (4) difficulty of swallowing. 

1. Cough.—- There are few cases of laryngeal disease 
altogether without oough, and in some instances it is 
the first, and, for a time, the only symptom. Taken 
alone, however, it furnishes no reliable index to the 
magnitude of the lesion, being sometimes pronounced 
with slight cause, and vice vend. It accompanies all 
ordinary inflammatory affections of the larynx, and as 
a very trivial congestion will often suffice to excite it 
in a marked manner, it frequently betrays laryngeal 
phthisis, syphilis, tumours, and oancer, before the 
structural alterations are such as to embarrass the 
organ in any other way. Recent ooughs, therefore, if 
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not of obvious origin, and all persistent coughs de- 
mand the use of the laryngoscope. In phthisis it is 
especially important to know if the larynx participates 
in the malady, as in suoh oase the prognosis against 
the indefinite prolongation of life so common in merely 
pulmonary consumption is greatly strengthened. 

2. Alteration of Voice. — Although almost any lesion 
of the vocal tube from the glottis to the mouth or nos- 
trils will produce this symptom, 1 yet hoarseness, if at 
all deoided, indicates, as a rule, some morphological or 
substantial modification of the vocal bands. They may 
be found ulcerated, swelled, congested, or coated with 
viscid secretion. But a slight change of condition at 
their actual edges will affect voice more than extensive 
alterations elsewhere. Thus, persistent marked hoarse- 
ness may arise from a minute polyp in this situation, 
whose presenqe on any of the adjacent parts might 
never be known. 

In ordinary superficial catarrh of the larynx, shallow 
ulceration along the edges of the vocal bands will often 
reduce the voice to a mere whisper for long after all 
other symptoms have disappeared. Polyps may have 
a similar effect without other symptoms being promi- 
nent. These results are most usual in females, as is 
also functional aphonia ; but the laryngoscope alone 
can determine whether careful, and perhaps pro- 
longed treatment with the brush and inhalations, 
operation with the foroeps, or a few touches of the 
laryngeal electrode are demanded. 

1 A muffled tone is the usual characteristic conferred on voice by 
affections of the pharynx, mouth, and nose. 
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3. Dyspnoea. — Shortness of breath is the natural 
consequence of narrowing of the glottis by tumefac- 
tion, oicatrices, large polyps, spasm, paralysis of the ab- 
ductors of the vocal bands 1 (posterior crico- arytenoids), 
or foreign bodies. Stenosis of the trachea from cicatrices, 
or pressure of external tumours, also occurs, and can be 
recognized by the laryngoscope. In most of these cases 
inspection only of the larynx can differentiate these 
affeotions from each other with certainty. 

The importance with respect to treatment and prog- 
nosis of distinguishing beyond doubt the dyspnoea of 
laryngeal disease from that of chest lesions is too 
obvious to be dwelt on, except to remark how indecisive 
in such instances is likely to be an examination by the 
stethoscope alone. 

4. Dysphagia. — In chronic laryngitis — simple, 
phthisical, or syphilitio — and in carcinoma, deglu- 
tition is often greatly impeded. Under these cir- 
cumstances the epiglottis, or ithe region of the 
arytsenoid cartilages, will be found much swollen or 
ulcerated, so that the pressure of the bolus or of the 
tongue alone during the rise of the larynx causes 
acute pain as well as a sense of obstruction. Without 
the laryngoscope I have known such cases to be 
mistaken for stricture or malignant disease of the 
oesophagus. 

1 The tone of the voice is not altered in this malady, as the vocal 
bands and the power of approximating them remain intact. 



CHAPTER V. 

RHINOSCOPY. 

By reversing the position of the laryngeal mirror so 
that its face is inclined upwards and forwards, an image 
may be obtained of the parts bounding the upper or 
naso-pharynx. By this means the practitioner may 
observe the back of the soft palate, the septum nasi, 
the orifices of the posterior nares with the turbinated 
bones, the pharyngeal aperture of the Eustachian tube, 
and the abutment of the pharynx on the base of the 
skull and arch of the atlas. Employed in this way 
the laryngoscope is transformed into the rhinosoope, 
and the art of so using it is termed rhinoscopy, or more 
definitely, posterior rhinoscopy* 

Rhinoscopy is, however, by no means so uniformly 
satisfactory by its success in practice as laryngoscopy, 
owing in part to frequent narrowness of the interval 
between the back of the pharynx and the soft palate, 
but chiefly to the mobility and sensibility of the latter 
organ which, in many cases, provoke its retraction so 
as to shut out the view the moment the mouth is 
opened or the mirror is placed in position. Neverthe- 
less muoh valuable aid in diagnosis is often derived 
from the rhinoscope : the true seat of ozcena, the actual 
root of polyps, occlusion of the Eustachian tube, syphi- 
litic ravages in the nasal meatus, etc., which could not 
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be inspeoted by any other means, may frequently be 
observed. 

For the purpose of rhinoscopy, it is well to take the 
smallest laryngeal mirror and bend the metal. stem 
slightly backwards about the middle of its length, by 
which procedure a curve is formed to accommodate 
the dorsum of the tongue. The mirror itself should 
also be bent on the stem, so that the face looks more 
directly forwards. Specially constructed rhinosoopio 
mirrors are always made of this form. Of these, 
Franker s is the most convenient, as the inclination of 
the mirror can be altered by moving a ring attaohed to 
the handle with the forefinger. 

In employing the rhinosoope the tongue is not held 
out, but must be kept down by the patient, or pressed 
down by the observer, so as fully to expose the pharynx. 
On this account a tongue depressor is sometimes 
movably attached to the rhinosoopio mirror. It must 
next be seen that the soft palate is depressed, as other- 
wise it will be useless to introduoe the mirror. If then 
this organ does not interfere, the mirror is to be passed 
into the pharynx, with its face forwards as indicated, 
when a reflection of some part of the posterior nares 
will probably be seen in it. It is unnecessary to touch 
any of the structures with the mirror exoept the back 
of the pharynx, and even this had better be avoided 
unless the patient evinces no irritability during the 
examination. 

The view obtained by the rhinosoopio mirror differs 
according to its position in the pharynx, and the inclina- 
tion given to its surfaoe. If it be not pushed far enough 
backwards, images only of the roof of the. mouth and 

E 
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backs of the teeth will be formed. When suitably 
placed in about the centre of the pharynx, the back of 
the uvula and the septum nasi can be seen. Moved or 
inclined a little to one side, the posterior orifice of the 
corresponding nostril comes fully into sight, almost 
Fio. 14, 




View with tke RmBoacopE (main bisk). 
filled by the peculiar rounded eminences of the turbi- 
nated bones (superior, middle, and inferior) which 
project from the outer wall, and are separated from 
each other by the nasal meatus. In a nearly horizontal 
position the mirror shows the vault of the pharynx, 
whilst if moved near one Bide of that cavity and in- 
clined slightly outwards, the funnel-shaped aperture of 
the Eustachian tube, surrounded by its tuberosity, 
can he observed. 

When the soft palate, by its retraction, prevents the . 
use of the rhinoscopio mirror, the observer should tell 
the patient to breathe through the nose, 1 the mouth 
being kept open and the tongue depressed. The effort 
' This is, of course, an impossibility, unless the mouth is shut or 
the tongue pressed against the back part of the palate ; but the relaxa- 
tion of the soft palate being- necessary to the act is often a consequence 
-)f the direction. 
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to perform this act will often cause the soft palate to 
be dropped, and then the mirror may be introduced 
carefully. Should its presence provoke the re-elevation 
of the soft palate the direction may be repeated. If, 
however, the organ remains obstinately retracted, 
recourse may be had to a palate-hook, a broad, flat 
hook, somewhat like a spatula bent backwards into a 
curve at the end. This instrument is to be inserted 
between the back of the pharynx and the soft palate, 
in order to draw the latter forward. The patient 
should be told not to resist the action of the hook, by 
the use of which a sufficient spaoe may often be 
obtained for the successful employment of the mirror. 
Should all such attempts fail, and it is absolutely 
essential to see the parts, the last resource is, as advised 
by Frankel, 1 to make the patient, by practising before 
a looking-glass, acquire the power of relaxing his soft 
palate at will. 

If the uvula is elongated it must be avoided by 
keeping the mirror to one side, but when it is much 
enlarged it had better be raised with the palate-hook. 
For this purpose alone, however, I have found a stout 
wire, twisted into a ring of suitable size and bent 
downwards at one end, the most convenient instrument. 

Apart from rhinoscopy, the student will remember 
that much information respecting naso-pharyngeal 
disease may generally be obtained by digital explora- 
tion, i.e., by passing the index finger up behind the 
soft palate, when tumours or any marked structural 
alterations of the parts can be felt. 

1 Ziemssen's Cyclopedia of the Practice of Medicine, vol. iv., p. 65. 
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In the treatment of diseases diagnosed by the rhino- 
scope, many of the laryngeal instruments described, 
those which are shorter in the curved portion, can be 
conveniently used. Thus solutions ''may be applied 
with the brush, polyps can be extracted with the 
forceps, etc., the mirrdr being introduced simul- 
taneously when precision is required. 

As regards anterior rhinoscopy, a light need only be 
thrown up the nostrils with the reflector, whilst the 
patient holds his head back. To facilitate the view the 
orifioes of the nostrils may be dilated, for which purpose 
Frankel's well-known nostril-dilator answers admirably. 
In the absence of an instrument of the kind, however, 
an ordinary scissors-pattern dressing-forceps can be 
used very effectively. 




1, Frontal ud sphenoidal sinuses. 9. Superior, middle, and inferior meatus 
J. Eustachian orifice. 4. Uvola. 6. Pillars of fames with tonsil. 6. Epiglottis. 
I. Thjtoid fartllage. 8. Cricoid cartilage. 9, Ventricle of larynx. 10. Vocal 
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NOTE ON ILLUMINATION. 

The instructions for the illumination of the laryngeal mirror given 
in the text only contemplate the projection by the reflector of an 
uniform disc of light, which, in the opinion of the author, is most 
convenient for ordinary laryngoscopic work. Such discs are formed 
in the vicinity of the image for a space of an inch or two before and 
after intersection of the rays, of suitable diameter, and without much 
variation in brilliancy. The actual image of the flame, though much 
more radiant, has the disadvantage of unequal brightness, being very 
brilliant at the edges, less so about the centre, and generally showing 
dark lines, whilst it is also of comparatively small calibre. Never- 
theless, it is preferred by many continental laryngoscopists ; and as 
by means of it a stronger light can be thrown on parts of the larynx, 
as well as because it is sometimes important to know its position, a 
short account of the methods of calculating its distance may be found 
useful by readers of this little work. 

In the first place, it must be noted that when it is desired to illu- 
minate the larynx by the image of the flame with the reflector worn 
on the face, the apparatus must be arranged so as to bring the pencil 
of light to a focus at about 12 inches from the concave mirror. By 
this reckoning it is considered that the eye of the observer is most 
conveniently placed at 6 inches from the patient's mouth, and the 
laryngeal mirror is 3 inches within the mouth, whence the light is 
reflected downwards another 3 inches to the vocal bands. From this 
position the light can be concentrated on any particular spot in the 
larynx by a slight movement of the observer's face in a suitable direc- 
tion. 
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In order to determine the distance of the image of an object from a 
concave mirror, the following formula, of which the proof is contained 
in books on optics r is made use of : — 

1 1 1 



DI DO F 

In this equation, DI stands for the distance of the image, DO for 
that of the object, and F for the focal length of the mirror. Any 
two of the quantities being known,"the third can be found. Invest 
tigation of various cases, by means of the formula, shows that (1) 
when the object (the naked flame as at present considered) is at a 
great distance, its image is at the principal focus ; l (2) according as 
it moves nearer the image is thrown further off ; (3) when it is 
at twice the focal length of the mirror the image is at the same 
distance ; (4) when it arrives at the exact focal length no image is 
projected, but a system of parallel rays ; and (5) that when it is at 
a less distance than that of the focus the rays are reflected in a 
divergent pencil, which merely produces a virtual image apparently 
behind the mirror. 

With these facts before us, it becomes evident that reflectors of 
short focus are most convenient for lighting the larynx with the image 
of a naked flame. Thus the formula will inform us that in order to 
throw the image 12 inches — 

With a mirror of 4 inches focus the flame must be placed 6 inches away. 
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The ordinary reflectors, therefore, of 10 or more inches focus 
require the flame at such a distance, as this statement shows, that a 
great part of the light is lost before reaching the mirror. 

Another point in this subject that requires consideration is the size 

1 ,_ _ 

1 That is, the focus for parallel rays such as come from a distant 
object like the sun. Its length is always half the radius of the sphere 
or circle of which the concave mirror presents a segment, and can 
therefore be determined geometrically, but it can also be found very 
easily by forming an image of the sun or any distant light on a sheet 
of white paper, and then measuring its distance from the reflector. 
Or the image of a flame a few inches from the mirror may be simi- 
larly formed, and the distances of both inserted in the above equation, 
whence the value of F will be at once apparent. 
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of the image formed by the reflector. This varies in different posi- 
tions with regularity as expressed by the formula : — 

I: O :: DI: DO, 

t.i., the image bears the same proportion to the object as its distance 
from the mirror bears to that of the object. Hence the image is 
smallest when at the principal focus, and increases in size as it passes 
away from that point, viz., as the flame approaches, whilst when 
the distance of both is the same their magnitude is also identical. As 
a rule, the brightness of the image varies inversely as its dimensions, 
but when the image is diminutive it is of course useless for illumina- 
tion. The brilliancy varies also, however, according to the focal 
length and diameter of the mirror. Thus, with a reflector of short 
-focus, when both flame and image are close to its surface, a large and 
bright image can be produced, whilst a large mirror will receive 
more rays than a small one and project them into the field of the 
image. 

So far the naked flame only has been considered, but when it is 
desired to obtain from ordinary sources of artificial light* an image 
both ample and of great radiance, a convex lens must intervene 
between the flame and the concave mirror. As the lens can stand very 
close to the flame, it will collect a proportionately greater number of 
the rays before their dispersion, and lessen their divergency so that they 
may all fall on the reflector. For the purpose a plano-convex lens is 
best, as by turning the flat side to the flame the loss of light through 
the reflection of the rays that impinge most obliquely is reduced to 
the tniTiiTTiiiTn . The reflectors, however, best suited for tbe naked 
flame cannot generally be used with the lens, those of longer focus 
being demanded in the most advantageous arrangements. 

There are three positions the lens may hold with respect to the 
flame, namely, (1) its exact focal length, 1 (2) less than this dis- 
tance, and (3) greater than it. In all of these situations the pencil 
of light differs much as to the direction of its rays, and, therefore, 
when the highest effect is sought, requires corresponding modifica- 
tions in the size of the lens and the focus of the reflector. 

1. In the first case most of the light is refracted into a parallel pencil, 



1 The principal focus of a lens can be determined experimentally 
in the same way as that of a concave mirror. If, however, the lens 
be a perfect sphere or hemisphere of glass, its focal length will be 
in the former case half the radius, and in the latter half its diameter 
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and hence needs only a mirror of twelve inches focus, irrespective 
of the distance of the lamp, in order to bring the image on the larynx. 
Here the lens had better be about the same size as the reflector, so 
that the whole surface of the latter may be utilized in throwing the 
light. The simplicity of such an arrangement renders it so con- 
venient that most laryngoscopists have given it the preference in 
practice over the others. 

2. In the second position, as the virtual magnified image is formed 
by the lens on the same side as the flame, it is best to calculate the 
apparent distance of this image, using the same equation as has been 
given for concave mirrors, and then to treat it as regards the reflector 
precisely as if it were a real flame. Under these circumstances one of 
the reflectors of short focus must be chosen ; and, as the pencil of 
light is divergent, a lens considerably smaller should be employed, 
lest a quantity of the rays be lost by being projected beyond the 
circumference of the mirror. On the whole, this disposition of the 
lens is the least profitable, and not being particularly facile may be 
dismissed from serious consideration. 

3. The third situation of the lens is that from which the finest 
results may be obtained, as the light may be collected by a large lens of 
five or six inches diameter or even more, and refracted into a convergent 
pencil, of such calibre as to be entirely comprised by the reflector, but 
it also requires that the reflector should be adapted to the state of the 
projected rays both with respect to focus and position with consider- 
able precision. A variety of reflecting mirrors may, in fact, be used 
effectively, according to the distance to which the image is thrown 
by the lens. Thus, if the image is formed a few inches from the 
lens it may be acted on by a reflector of short focus, as if it were a 
real flame ; or if two feet or more away, the rays can be intercepted 
and passed to intersection on the larynx by a concave mirror of long 
focus (not less than 14 or 15 inches) ; or lastly, if at 18 or 24 inches, 
the pencil maybe received 6 or 12 inches from the lens by a plane 
reflector, and turned unaltered in the proper direction. In all these 
instances the size of the image produced by the lens must be taken 
into consideration and calculated similarly as when dealing with a 
concave mirror. The best positions can easily be determined ex- 
perimentally, and the greatest exactitude can be ensured by employ- 
ing reflectors fixed to a stand, so that, when once placed, they need 
not be disturbed as when attached to the observer's face. 

When illuminating the laryngeal mirror directly from the lens, 
the distance of the image can be found exactly as in the case of a 
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concave mirror and naked flame. 1 At the outset of laryngoscopy 
Tiirck employed in this way a glass globe about 6 inches in diameter, 
filled with water, a device whioh is still, I believe, used by "Walker 
and Stork. The focus of such a sphere, if of solid glass, would be 1J 
inch (half the radius) from its surface, but owing to the lesser refrac- 
tive power of water it is removed to about 3} inches. In order, 
therefore, to obtain the image at 12 inches, the flame must be placed 
5 inches behind the globe. The single advantage, however, of such 
a globe over a plano-convex glass lens is its cheapness, for, as regards 
the light, it is a most wasteful contrivance ; many rays are lost by 
reflection from the spherical surface turned to the flame, and many more 
by absorption in their transit through so thick a stratum of water. These 
difficulties might be obviated to a great extent by substituting a 
hemisphere of glass filled with water, but its diameter would have 
to be reduced in order to preserve a convenient focal length. 

Some laryngoscopists, amongst whom is Toboid, place two or three 
lenses before the flame, the effect being, of course, that the focus is 
shortened in proportion to the power of each additional lens without 
the size of that next the flame being lessened. But the loss of light 
at the various surfaces and by absorption is very likely to neutralize 
the corresponding gains. A second lens can not be required unless 
the first is a hemisphere, 2 nor a third, unless the second is also 
a hemisphere, whence it may be deduced that a third lens can scarcely 
ever be added with benefit. In the combinations I have seen, how- 
ever, this rule has been disregarded, and lenses of slight curvature 
used, so that the same focus could have been obtained and a superior 
light by a single lens of the highest curvation. In these cases, 
therefore, the belief in the advantage of the arrangement can only 
have arisen fallaciously from the known value of combinations of 
lenses in augmenting magnifying power, and at the same time giving 
clear definition by counter-balancing the different kinds of aberra- 
tion. 



1 A parallel pencil may, of course, be used direct from the lens, 
but I think it the least advantageous, as it neither produces an 
uniform circle nor a brilliant image. It gives, in fact, at every 
distance an imnerfect image, showing the outline of the flame and 
exaggerating disagreeably its dark shades. When the ordinary re- 
flectors of long focus are used with the naked flame in the usual 
position, it is very likely to be about the focal length from the mirror. 
Hence I advise the light to be shifted considerably back or forward. 

3 Or, to speak with the greatest exactitude, unless the joint effect 
of the two considerably exceeds that of a single hemisphere of the 
same diameter. 
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Although most of the matters discussed in this note may be 
neglected in ordinary laryngoscopy without much sensible disadvan- 
tage, when it is necessary to examine the whole course of the wind- 
pipe, a little consideration must be given to optical principles, inatten- 
tion to which has caused some observers to declare that the bifurcation 
of the trachea could only be viewed by the aid of an unusually strong 
light, after great practice, etc. As the trachea is about 4J or 5 inches 
long, this distance must be added to the 12 inches already fixed on as 
a suitable trajection of the light when illuminating the larynx. For, 
notwithstanding that the vicinity of the vocal bands may be well 
lighted, the dispersion of the rays is usually such that few, if any, 
of them fall as far down as the origin of the bronchi. This part 
cannot be lighted, therefore, unless the image be thrown to about 
17 inches, or parallel rays from a brilliant flame be employed. But 
it is also essential that the line of vision, the axis of the pencil of 
light and that of the trachea should exactly, or very nearly, coincide. 
Hence in this case it is absolutely necessary to look through the hole 
in the reflector, whilst direct light cannot be employed with so much 
success. When the axis of the trachea cannot be made to correspond 
with that of vision and light by manipulating the laryngeal mirror, 
it is advisable, as Tiirck has pointed out, to try and alter the course 
of the tube by pressing it one way or another with the thumb and 
forefinger applied to it outside on the neck. Proceeding on optical 
principles it will found that in suitable instances almost as good a 
view can be procured of the bifurcation of the trachea even with a 
candle flame as can generally be obtained of the larynx with the 
same light. 
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Ogstoit, Jun., M.D., Assistant to the Professor of Medical Juriipru- 
dence and Lecturer on Practical Toxicology in the University of 
Aberdeen. With 12 Plates. 8vo, 18s. 

TAYLOR— The Principles and Practice of 

Medical Jurisprudence. By Alfred 8. Taylor, M.D., F.B.8., late 
Professor of Medical Jurisprudence to Guy's Hospital. Second Edition. 
With 189 Engravings. 2 Vols. 8vo, 31s. 6d. 

By Jhe same Author. 

A Manual of Medical Jurisprudence. 

Tenth Edition. With 66 Engravings. Crown 8vo, 14s. 

ALSO, 

On Poisons, in relation to Medical Juris- 
prudence and Medicine. Third Edition. With 104 Engravings. 
Crown 8vo, 16s. 

WOODMAN AND TIDY.— A Handy-Book of 

Forensic Medicine and Toxicology. By W. Bathubst Woodmak, M.D., 
F.B.C.P. ; and C. Mbtmott Tidy, M.B. With 8 Lithographic Plates 
and 116 Wood Engravings. 8vo, 81s. 6d. 



HYGIENE. 

WILSON— A Handbook of Hygiene and Sani- 
tary Science. By George Wilson, M.A., M.D., Medical Officer of 
Health for Mid Warwickshire. Fourth Edition. With Engravings. 
Crown 8vo, 10s. 6<L 
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HYGIENE — continued. 
PARKES.—A Manual of Practical Hygiene. 

By Edmund A. Parkks, M.D., F.K.8. Fifth Edition by F. Db Chaukont, 
M.D., F.K.8., Professor of Military Hygiene in the Army Medical 
School. With 9 Plates and 112 Engravings. 8vo, 18s. 

By the same Author. 

Public Health: being a Concise Sketch of 

the Sanitary Considerations connected with the Land, with Cities, 
Villages, Houses, and Individuals. Revised by Professor William 
Aitken, M.D., F.B.S. Crown 8vo, 2s. 6d. 



MATEBIA MEDICA AND THERAPEUTICS. 

BINZ AND SPARKS.— The Elements of Thera- 
peutics: a Clinical Guide to the Action of Medicines. By C. 
Binz, M.D., Professor of Pharmacology in the University of Bonn. 
Translated and Edited with Additions, in conformity with the British 
and American Pharmacopoeias, by Edwabd I. Spabks, M.A., M.B., 
F.B.C.P. Lond. Crown 8vo, 8s. 6d. 

OWEN.— Tables of Materia Medica ; com- 
prising the Contents, Doses, Composition, and Manufacture of 
Pharmacopceial Preparations. By Isambabd Owen, B.A., M.R.C.P., 
Medical Registrar and Lecturer on Botany to St. George's Hospital. 
Fourth Edition. Crown 8vo, 2s. 6d. 

BOYLE AND HARLEY.—A Manual of Materia 

Medica and Therapeutics. By J. Forbes Botlb, M.D., F.B.S., and John 
Harlry, M.D., F.B.C.P., Physician to, and Joint Lecturer on Clinical 
Medicine at, St. Thomas's Hospital. Sixth Edition. With 189 Engrav- 
ings. Crown 8vo, 15s. 

THOROWGOOD. —The Student's Guide to 

Materia Medica. By John C. Thorowgood, M.D., F.B.C.P., Lecturer 
on Materia Medica at the Middlesex Hospital With Engravings. 
Fcap. 8ro, 6s. 6d. 

WARING.— A Manual of Practical Therapeu- 
tics. By Edward J. Wabino, M.D., F.R.C.P. Third Edition. Fcap. 
8vo, 12s. 6d. 

NEW BURLINGTON STREET. 

8 



J, 8f A. Churchill's Medical Class Books. 



MEDICINE. 
BARCLAY. — A Manual of Medical Diagnosis. 

By A. Whytb Barclay, M.D., F.B.C.P., Physician to, and Lecturer on 
Medicine at, St. George's Hospital. Third Edition. Fcap. 8vo, 10s. Od. 

CHARTERIS.— The Student's Guide to the 

Practice of Medicine. By Matthew Chabteris, M.D., Professor of 
Materia Medica, University of Glasgow ; Physician to the .Royal Infirm- 
ary. With Engravings on Copper and Wood. Second Edition. Fcap. 
8vo, 6s. 6d. 

FENWICK.— The Student's Guide to Medical 

Diagnosis. By Samuel Frxwick, M.D., F.B.C.P., Physician to the 
London Hospital. Fourth Edition. With 106 Engravings. Fcap. 8vo, 
6s. 6d. 

By the same A uthor. 

The Student's Outlines of Medical Treat- 
ment. Fcap. 8vo, 7s. 

FLINT. — Clinical Medicine : a Systematic Trea- 
tise on the Diagnosis and Treatment of Disease. By Austin Flint, 
M.D., Professor of the Principles and Practice of Medicine, &c, in 
Bellevue Hospital Medical College. 8vo, 20s. 

By the same Author. 

A Manual of Percussion and Auscultation ; 

of the Physical Diagnosis of Diseases of the Lungs and Heart, and 
of Thoracic Aneurism. Post 8vo, 6s. 6d. 

BALL. — Synopsis of the Diseases of the Larynx, 

Lungs, and Heart : comprising Dr. Edwards' Tables on the Examina- 
tion of the Chest. With Alterations and Additions. By F. Db 
Havilland Hall, M.D., Assistant-Physician to the Westminster 
Hospital. Royal 8vo, 2s. 6d. 

WHITTAKER.— Students' Primer on the Urine. 

By J. Tbavis Whittakee, ED., Clinical Demonstrator at the Royal 
Infirmary, Glasgow. With Illustrations, and 16 Plates etched on 
Copper. Post 8vo, 4s. 6d. 
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MIDWIPBBY. 
BARNES. — Lectures on Obstetric Operations, 

including the Treatment of Haemorrhage, and forming a Guide to the 
Management of Difficult Labour. By Robert Barnes, M.D., F.R.C.P.., 
Obstetric Physician to, and Lecturer on Diseases of Women, &c, at St. 
George's Hospital. Third Edition. With 124 Engravings. 870, 18s. 



CLAY.— The Complete Handbook of Obstetric 

Surgery; or, Short Rules of Practice in every Emergency) from the 
Simplest to the most formidable Operations connected with the Science 
of Obstetricy. By Charles Clay, M.D., late Senior Surgeon to, and 
Lecturer on Midwifery at, St. Mary's Hospital, Manchester. Third 
Edition. With 91 Engravings. Fcap. 8vo, 6s. 6d. 



RAMSBOTHAM.— The Principles and Practice 

of Obstetric Medicine and Surgery. By Francis H. Ramsbotham, M.D., 
formerly Obstetric Physician to the London Hospital. Fifth Edition. 
With 120 Plates, forming one thick handsome volume. 8vo, 82s. 



ROBERTS.— The Student's Guide to the Practice 

of Midwifery. By D. Lloyd Robebtb, Jtf.D., F.R.C.P., Physician to 
St. Mary's Hospital, Manchester. Second Edition. With 111 Engrav- 
ings. Fcap. 8vo, 7s. 



SCHROEDER.—A Manual of Midwifery ; includ- 

ing the Pathology of Pregnancy and the Puerperal State. By Karl 
Schroedeb, M.D., Professor of Midwifery in the University of Erlangen. 
Translated by Charles H. Carter, M.D. With Engravings. 8ro, 
12s. 6d. 



SWAYNE.— Obstetric Aphorisms for the Use of 

Students commencing Midwifery Practice. By Joseph G. Swayne, 
M.D., Lecturer on Midwifery at the Bristol School of Medicine. Seventh 
Edition. With Engravings. Fcap. 8vo, 8s. 6d. 
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MICBOSCOPY. 

CARPENTER.— The Microscope and its Revela- 
tions. By William B. Carpenter, C.B., M.D., F.fl.S. Sixth Edition. 
With more than 600 Engravings. Crown 8vo. [In preparation. 

MARSH. — Section-Cutting : a Practical Guide 

to the Preparation and Mounting of Sections for the Microscope, special 
prominence being given to the subject of Animal Sections. By Dr. 
Sylvester Mabsh. With Engravings. Fcap. 8vo, 2s. 6d. 

MARTIN. — A Manual of Microscopic Mounting. 

By John H. Martin, Member of the Society of Public Analysts, &c. 
Second Edition. With several Plates and 144 Engravings. 8vo, 7s. 6d. 

WYTHE.— The Microscopist : a Manual of 

Microscopy and Compendium of the Microscopic Sciences, Micro- 
Mineralogy, Micro-Chemistry, Biology, Histology, and Pathological 
Histology. By J. H. Wythe, A.M., M.D., Professor of Microscopy and 
Biology in the San Francisco Medical College. Third Edition. With 
205 Illustrations. Royal 8vo, 18e. • 



OPHTHALMOLOGY. 

HIGGENS.— Hints on Ophthalmic Out-Patient 

Practice. By Charles Hiogens, F.R.C.S., Ophthalmic Assistant-Sur- 
geon to, and Lecturer on Ophthalmology at, Guy's Hospital. Second 
Edition. Fcap. 8vo, 8s. 

JONES.— A Manual of the Principles and 

Practice of Ophthalmic Medicine and Surgery. By T. Wharton Jonks, 
F.E.C.S., F.B.S., Ophthalmic Surgeon and Professor of Ophthalmology 
to University College Hospital. Third Edition. With 9 Coloured 
Plates and 178 Engravings. Fcap. 8vo, 12s. 6d. 

MACNAMARA.—A Manual of the Diseases of 

the Eye. By Charles Macnamara, F.B.C.8., Surgeon to Westminster 
Hospital. Third Edition. With 7 Coloured Plates and 62 Engravings. 
Fcap. 8vo, 12s. 6d. 
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OPHTHALMOLOGY — continued. 
NETTLESHIR— The Student's Guide to Diseases 

of the Eye. By Edward Nettlbship, F.E.C.8., Ophthalmic Surgeon 
to, and Lecturer on Ophthalmic Surgery at, St. Thomas's Hospital. 
With 48 Engravings. Fcap. 8vo, 7s. 8d. 



PATHOLOGY. 

JONES AND SIEVEKING.—A Manual of Patho- 
logical Anatomy. By C. Handfield Jones, M.B., F.R.S., and Edward 
H. Sibveking, M.D., F.B.C.P. Second Edition. Edited, with consider- 
able enlargement, by J. F. Payvb, M.B., Assistant-Physician and 
Lecturer on General Pathology at St. Thomas's Hospital. With 106 
Engravings. Crown 8vo 16s. 

VIRGHOW. — Post-Mortem Examinations : a 

Description and Explanation of the Method of Performing them, 
with especial reference to Medico-Legal Practice. By Professor 
Rudolph Viechow, Berlin Charite* Hospital. Translated by Dr. T. B. 
Smith. Second Edition, with 4 Plates. Fcap. 8vo, 8s. 6d. 

WILKS AND MOXON— Lectures on Pathologi- 

cal Anatomy. By Samuel Wilxs, M.D., F.B.8., Physician to, and 
Lecturer on Medicine at, Guy's Hospital; and Walter Moxoh, M.D., 
F.R.C.P., Physician to, and Lecturer on Clinical Medicine at, (iuy's 
Hospital. Second Edition. With 7 Steel Plates. 8vo, 18s. 



PSYCHOLOGY. 

BUOKNILL AND TUKE.—A Manual of Psycho- 

logical Medicine: containing the Lunacy Laws, Nosology, JEtiology, 
Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity, 
with an Appendix of Cases. By John C. Bucxnill, M.D., F.B.S., 
and D. Hack Tuke, M.D., F.R.G.P. Fourth Edition, with 12 Plates 
(30 Figures). 8vo, 26s. 
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PHYSIOLOGY. 

CARPENTER.— Principles of Human Physio- 
logy. With Steel Plates and nearly 400 Engravings. By William B. 
Carpenter, C.B., M.D., F.B.S. Ninth Edition. Edited by Mr. Henry 
Power. 8vo. [Nearly ready. 

By the same Author. 

A Manual of Physiology. With upwards 

of 260 Illustrations. Fifth Edition. Crown 8vo. [In preparation. 

DALTON. — A Treatise on Human Physiology : 

designed for the use of Students and Practitioners of Medicine. By 
Joicx C. Daltow, M.D., Professor of Physiology and Hygiene in the 
College of Physicians and Surgeons, New York. Sixth Edition. With 
316 Engravings. Royal 8vo, 20s. 

FRET.— The Histology and Histo-Chemistry of 

Man. A Treatise on the Elements of Composition and Structure of the 
Human Body. By Heinbich Frxy, Professor of Medicine in Zurich. 
Translated by Arthur E. Barker, Assistant-Surgeon to the Uni- 
versity College Hospital. With 608 Engavings. 8vo, 21s. 

FULTON.— A Text-Book of Physiology, includ- 
ing Histology. By J. Fulton, M.D., Professor of Physiology and 
Sanitary Science in Trinity Medical College, Toronto ; Surgeon to the 
Toronto General Hospital. Second Edition, with 151 Engravings. 
8vo, 16s. 

RUTHERFORD.— Outlines of Practical Histo- 
logy. By William Rutherfobd, M.D., F.B.S., Professor of the Insti- 
tutes of Medicine in the University of Edinburgh ; Examiner in 
Physiology in the University of London. Second Edition. With 63 
• Engravings. Grown 8vo (with additional leaves for Notes), 6s. 

SANDERSON.— Handbook for the Physiological 

Laboratory : containing an Exposition of the fundamental facts of the 
Science, with explicit Directions for their demonstration. By J. Burdok 
Sandersox, H.D., F.B.8., Jodrell Professor of Physiology in University 
College; E. Klein, M.D., F.B.S., Assistant-Professor in the Brown 
Institution ; Michael Foster, M.D., F.B.S., Preelector of Physiology 
at Trinity College, Cambridge ; and T. Lauder Brunton, M.D., F.B.S., 
Lecturer on Materia Medioa at St. Bartholomew's Hospital Medical 
College, 2 Vols., with 128 Plates. 8vo, 24s. 
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SURGERY. 
BBYANT. — A Manual for the Practice of 

Surgery. By Thomas Bbyabt, F.B.C.8., Surgeon to, and Lecturer on 
Surgery at, Gay's Hospital. Third Edition. With 672 Engravings 
(nearly all original, many being coloured). 8 vols. Grown 8vo, 28s. 

BELLAMY.— The Student's Guide to Surgical 

Anatomy ; a Description of the more important Surgical Regions of 
the Human Body, and an Introduction to Operative Surgery. By 
Edwabd Bellamy, F.R.C.S., and Member of the Board of Examiners ; 
Surgeon to, and Lecturer on Anatomy at, Charing Gross Hospital. 
Second Edition. With 76 Engravings. Fcap. 8vo, 7s. 

CLABK AND WAGSTAFFE. — Outlines of 

Surgery and Surgical Pathology. By F. Lb Gros Clabx, F.E.C.S., 
F.B.8., Consulting Surgeon to St. Thomas's Hospital. Second 
Edition. Revised and expanded by the Author, assisted by W. W. 
Wagstaffb, F.B.C.S., A s s istan t -Surgeon to St. Thomas's Hospital. 
8vo, 10s. 6d. 

DBU1TT. — The Surgeon's Vade-Mecum ; a 

Manual of Modern Surgery. By Robert Dbuitt, F.B.G.S. Eleventh 
Edition. With 809 Engravings. Fcap. 8vo, 14b. 

FEBGUSSON.—A System of Practical Surgery. 

By 8ir William Fbboussok, Bart., F.B.C.S., F.B.S., late Surgeon and 
Professor of Clinical Surgery to King's College Hospital. With 463 
Engravings. Fifth Edition. 8vo, 2}s. 

HEATH.— A Manual of Minor Surgery and 

Bandaging, for the use of House-Surgeons, Dressers, and Junior Practi- 
tioners. By Christopher Heath, F.R.C.S., Holme Professor of Clinical 
Surgery in University College and Surgeon to the Hospital. Sixth 
Edition. With 115 Engravings. Fcap. 8vo. 6s. 6d. 

By the same A uthor. 

A Course of Operative Surgery : with 

Twenty Plates drawn from Nature by M. Lbvbille, and Coloured 
by hand under his direction. Large 8vo, 40s. 

ALSO, 

The Student's Guide to Surgical Diag- 
nosis. Fcap. 8vo, 6s. 6d. 
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STJKGEBY — continued. 
MAUNDER.— Operative Surgery. By Charles 

F. Maunder, F.R.C.S., late Surgeon to, and Lecturer on Surgery at, 
the London Hospital. Second Edition. With 164 Engravings. Post 
8vo, 6s. 

PIRRIE — The Principles and Practice of 

Surgery. By William Pibbib, F.R.B.E., Professor of Surgery in the 
University of Aberdeen. Third Edition. With 480 Engravings. 8vo, 28a. 



TEBMINOLOGY. 
DUNGLISON. — Medical Lexicon : a Dictionary 

of Medical Science, containing a concise Explanation of its various 
Subjects and Terms, with Accentuation, Etymology, Synonymes, &c. 
By Robley Dunglison, M.D. New Edition, thoroughly revised by 
Richard J. Dunglison, M.D. Royal 8vo, 28s. 

MAYNE. — A Medical Vocabulary: being an 

Explanation of all Terms and Phrases used in the various Depart- 
ments of Medical Science and Practice, giving their Derivation, Meaning, 
Application, and Pronunciation. By Robert G. Maynb, M.D., LL.D., 
and John Maynb, M.D., L.B.C.S.E. Fourth Edition. Fcap. 6vo, 10s. 



WOMEN, DISEASES OF. 
BARNES.— A Clinical History of the Medical 

and Surgical Diseases of Women. By Robert Barnes, M.D., F.R.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, &c, at, St. 
George's Hospital Second Edition. With 191 Engravings. 8vo, 28s. 

DUNCAN.— Clinical Lectures on the Diseases 

of Women. By J. Matthews Duncan, M.D., Obstetric Physician to 
St. Bartholomew's Hospital. 8vo, 8s. 

EMMET. — The Principles and Practice of 

Gynaecology. By Thomas Addis Emmet, M.D., Surgeon to the 
Woman's Hospital of the State of New York. With 130 Engravings. 
Royal 8vo, 24s. 
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WOMEN, DISEASES OF — continued. 

GALABIN.— The Student's Guide to the Dis- 
ease* of Woman. By Aliud L. Galabijt, M.D., F.B.C.P., Assistant 
Obstetric Physician and Joint Lecturer on Obstetric Medicine at Guy's 
Hospital. With 88 Engravings. Foap. 8vo, 7s. 8d. 

REYNOLDS.— Notes on Diseases of Women. 

Specially designed for Students preparing for Examination. By J. J. 
Reynolds, M.R.C.8. Fcap. 8vo, 2s. 6d. 

SMITH. — Practical Gynaecology: a Handbook 

of the Diseases of Women. By Hbtwood Smith, M.D., Physician to 
the Hospital for Women and to the British Lying-in Hospital. With 
Engravings. Crown 8yo, 6s. 6d. 

WEST AND DUNCAN— Lectures on the Dis- 
eases of Women. By Charles West, M.D., F.B.C.P. Fourth 
Edition. Revised and in part re-written by the Author, with numerous 
additions, by J. Matthews Duncan, M.D., Obstetric Physician to St. 
Bartholomew's Hospital. 8vo, 18s. 



ZOOLOGY. 
BRADLEY. — Manual of Comparative Anatomy 

and Physiology. By S. Messenger Bradley, F.B.C.8., late Lecturer on 
Practical Surgery in Owen's College, Manchester. Third Edition. 
With 81 Engravings. Post 8vo, 8s. 8d. 

CHAUVEAU AND FLEMING.— The Compara- 

tive Anatomy of the Domesticated Animals. By A, Chauveau, 
Professor at the Lyons Veterinary School ; and Gxobob Fleming, 
Veterinary Surgeon, Boyal Engineers. With 460 Engravings. 8vo, 
81s. 8d. 

HUXLEY.— Manual of the Anatomy of Inverte- 

brated Animals. By Thomas H. Huxley, LL.D., F.R.8. With 168 
Engravings. Fcap. 8vo, 16s. 

By the same A uthor. 

Manual of the Anatomy of Vertebrated 

Animals. With 110 Engravings. Post 8vo, 12s. 

WILSON— The Student's Guide to Zoology: 

a Mannal of the Principles of Zoological Science. By Andrew Wilson, 
Lecturer on Natural History, Edinburgh. With Engravings. Fcap. 
8vo, 8s. 8d. 
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